The effects of coenzyme Q10 and baicalin in cisplatin-induced lipid peroxidation and nitrosative stress.
Cisplatin is the alkylating anticancer drug. These drugs show many side-effects including the damage of kidney. The nephrotoxicity of cisplatin is explained mainly by reactive oxygen species (ROS) generation. The increased level of lipids peroxidation was observed in patients treated with this drug. In the toxicity of cisplatin, are also involved reactive nitrogen species (RNS) such as nitric oxide (NO*) or peroxynitrite. The lack of cisplatin selectivity and its side effects tend to look for ways to reduce the toxicity in chemotherapy. Our previous studies demonstrated that oxidative stress caused by xenobiotics can sometimes be effectively inhibited by coenzyme Q10 and baicalin. The aim of our research was the evaluation of usefulness of two coenzyme Q10 forms: lipophilic, currently used (QA) and new, produced by nanotechnology, soluble in water, PureSorb-QTM40-P40 (QB). Also the utility of baicalin as free radicals scavenger in reducing the nephrotoxicity of cisplatin was examined. The study was performed on an in vitro model, human erythrocytes and serum. Oxidative stress was evaluated by the level of lipid peroxidation (TBARS method). The concentration of nitric oxide (NO*) and nitrate (NO3) was estimated in serum [Nitric Oxide Colorimetric Detection Kit (Cat. No. K023-H1) of Arbor Assays], based on reaction with Griess reagent. Cisplatin at concentration: 3.5, 10, 30 and 50 pg/mL significantly increased the level of TBARS in erythrocytes. All antioxidants: baicalin and two forms of coenzyme Q10 significantly inhibited TBARS compared to controls (p < 0.05). Both QA and QB studied in a wide range of concentrations (from 1.0 to 120.0 microg/mL) demonstrated their antioxidative effect. In all used doses they statistically significantly decreased TBARS level with the negative correlation (r = -0.751; p = 0.000). In the study of nitrosative stress, all doses of cisplatin increased NO* and NO3 level in serum (p < 0.05). Baicalin and QA showed no statistically significant influence on production of NO* and NO3 in serum, while QB unexpectedly increased these parameters. In joint exposure with cisplatin all three antioxidants, in the most of concentrations, decreased TBARS levels, elevated by cisplatin (p < 0.05). In nitrosative stress-induced by cisplatin, the most effective was QB, however, protective influence of all antioxidants varies and the results are ambiguous.